ArcheoSciences, revue d'archéométrie, suppl. 33, 2009, p. 321-324 Sounding with alternating electromagnetic fi elds, including Frequency Domain Electromagnetic Induction (FD-EMI) sounding methods, have received increasing attention and broad application during the last three decade. A portable electromagnetic sensor (NEMFIS, aka EMS), developed at IPGG (Siberian Branch of the Russian Academy of Sciences), and based on alternating electromagnetic fi elds, is described in this work. h e paper presents a specifi c application to the near-surface investigation of historical resources. h e device ( Fig. 1) consists of the following components: transmitter of harmonic signal with 30-cm diameter coil and two receivers with opposite momentums and spacing between transmitting and receiving coils 1.5 and 2.5 m inside a radio, transparent, banjo-like body; BlueTooth remote control device and BlueTooth GPS receiver [3] . Data processing software allows building geoelectric maps and/or cross-sections of apparent resistivity or conductivity. h en 2D and 3D geoelectric vizualisation can be built using any commercial 2D and 3D data viewer. h e apparent resistivity measured by NEMFIS is well adapted (in 2006) to the range of resistivity from 1 to 200 Ohm·m. In resistive media, measurements are still informative but only from a qualitative point of view. h e sounding, i.e. changing of signal penetration depth, is obtained by frequency change. h e device is able to function at any set of 14 predefi ned frequencies. Operation time at one station depends on the number of frequencies: 0.2 sec at one frequency -2.5 sec at 14 frequencies. The Scythian settlement of Cicah is located in the Novosibirsk area. h e general magnetic map of the settlement was made by Dr. Fassbinder and Dr. Becker [1] and was followed by studies with NEMFIS of particular spots. Site 15 was explored using a 1 by 1 m grid prior to excavation to acquire more detailed information. h e 40 kHz conductivity distribution shows the most interesting results. To obtain vertical distribution, a cross-section was built, using the 111, 64, 40 and 27 kHz frequencies. Total suggested depth of the cross-section is 1 m. h ere is a good correlation between NEMFIS signal distribution and the site inner structure (Fig. 2) . h e dotted contour on the map corresponds to the excavated area. h e central high conductivity anomaly was explored and interpreted as a result as an ancient toilet: the central anomaly corresponded to a fi lling of coprolites (elements 3 and 4 of the geological sketch), covered with ash enriched loamy sands used as a sorbent (element 2 of the geological sketch). h e ash is the reason for the shallow-depth high-conductivity anomaly. Excavation results are shown as geological sketch along line CD and a structural map. Fig. 2 presents the excavation viewed from the north.
Case studies from the South Altay Mountains and from Siberia are described in this context. h e burial mounds of ArcheoSciences , revue d'archéométrie, suppl. 33, 2009, p. 321-324 Pazyryk culture, dated to 2500-3000 BC, can be found over a wide territory of the South Altay Mountains in Russia, Mongolia and China. h is nomadic civilization belongs to the group of Mediterranean cultures and occupied territory in the Altay Mountains for merely a couple of centuries. h ey may have been refugees from Europe, escaping from the wars of Alexander the Great or some other unknown reason, and then went back to Europe. h eir burial mounds were kept safe because the wooden chambers were buried in permafrost. However, recently, due to global warming, some of these chambers have been unfrozen, leading to the decomposition of bodies, textiles and other buried organic material. Whether an ice lense is present inside a mound constitutes information of vital importance for deciding to excavate a mound or not. Dozens of similar mounds were explored using NEMFIS during [2005] [2006] [2007] . Estimation of the presence of ice in some of them helped to fi nd some well preserved burial chambers and save resources for archaeologists. h e area of the town of Vengerovo, located about 400 km west of Novosibirsk, was populated by various nomadic civilizations between 3000 and 1000 BC. Remains of nomadic life can be found all over western Siberia in the form of mounds, buried settlements, burial and ceremonial objects etc. Almost all of them were robbed in the medieval age and especially in the 18th century by expeditions launched by Peter the Great, Emperor of Russia, to enrich his collection of ancient gold. Pogorelka is a typical example of a mound in the area. It was recently explored by NEMFIS and 3D DC tomography. IRIS Syscal Switch Pro instrument was used on a 2 by 2 m grid, 24 electrodes per line. h e results of the study are shown in Fig. 3 which presents two maps ArcheoSciences , revue d'archéométrie, suppl. 33, 2009, p. 321-324 of inverted resistivity distribution at depths 1-2.15 m and 2.15-3.47 m. h e maps were made using RES3D INV (Geotomo Software, Malaysia) software, Newton modifi ed inversion. One observes the round form of the mound with anomalies of high resistivity. Following that, the NEMFIS sounding was performed using a 1 by 2 m grid. h e 3D visualization as an isosurface of apparent resistivity of 240 Ohm·m (left) describes well the expected form of the inner mound structure. h e 290 Ohm·m isosurface (right) shows in detail the anomaly with its plan of half a horseshoe seen in the resistivity map.
